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Study objectives and outcomes

Main objective

e To evaluate the effect of Amoxicillin versus placebo on disease-specific disability evaluated by
the Roland Morris Disability Questionnaire (RMDQ) at one year (12 months) follow-up in patients
with chronic LBP and MCs type | or Il at the level of a previously herniated disc (Hypothesis A).

Secondary objective (SO 1)

e To evaluate the effect of amoxicillin versus placebo on RMDQ at 1-year follow-up separately in
patients with type | and type Il MCs, respectively (Hypothesis B and C).

Key clinical supportive objectives (KSOs) and exploratory objectives

e To evaluate the effect of amoxicillin versus placebo on Oswestry Disability Index (ODI) at 1-year
follow-up in the whole cohort of included patients (KSO 2, Hypothesis D)

e To evaluate the effect of amoxicillin versus placebo on LBP intensity at 1-year follow-up in the
whole cohort of included patients (KSO 3, Hypothesis E)

e To evaluate the effect of amoxicillin versus placebo on health-related quality of life (the EQ-5D)
at 1-year follow-up in the whole cohort of included patients (KSO 6, Hypothesis H)

e To evaluate the difference in incidence of AEs and SAEs between the two intervention groups
from inclusion to 1-year follow-up in the safety population. The decision to evaluate this
difference in the safety population rather than in the whole cohort of included patients was
made after the publication of the study protocol® (but prior to analysis).

Trial methods

The trial is a six center, randomised, parallel-group, placebo-controlled trial. Treatment allocation is
stratified on MC type group (I/11) and previous disc surgery with a 1:1:1:1 allocation and random
block sizes of 4 and 6. Patients are randomised to either amoxicillin or placebo control.

The sample size was calculated to assess the treatment effect separately in each MC type group (I/11).
In each MC type group, the study is designed to detect (B = 0.1, two-sided a = 0.05) a mean
difference of 4 (SD 5) in the RMDQ score between the two treatment groups (amoxicillin or placebo)
at one-year follow-up. See reference for further details of trial methods .

All outcomes are analysed for superiority of one intervention compared to the other.

One pre-specified interim analysis was performed by a statistician in an independent Data
Monitoring Committee (DMC}), blinded to treatment arm, using the primary outcome measure
{RMDQ) at one-year follow-up in the first 80 included patients. The intention of this interim analysis
was safety and secure that continuation of trial, giving patients placebo or antibiotics, was ethical.
The DMC was instructed to consider stopping the trial only if they detected a mean difference of >7.0
in one-year RMDQ score between the two treatment arms, adjusted for baseline RMDQ score. The
trial was not stopped after the interim analysis.
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All analyses described in this document will take place after database locking, which will occur after
all patients have finished their last visit and monitoring has been completed in all study centers
(anticipated November 2018).

Statistical principles
All analyses described in this plan are considered a priori analyses in that they have been defined in
the protocol and/or this SAP. All post hoc analyses will be identified as such in the article.

All relevant statistical tests will be 2-sided and the nominal p value will be reported. All confidence
intervals presented will be 95% and 2-sided. The assumption of normal distribution will be checked
by visual inspection of a QQ-plot. For skewed data the interquartile range will be reported.

All primary and secondary analyses (Hypothesis A, B and C) will be carried out independently by a
senior statistician using software package R version 3.5.0, and Ph.D-student using software package
Stata version 15, both blinded to treatment group.

Hypotheses

This study is designed to assess the superiority of 3 months of oral Amoxicillin 750 mg three times
daily compared to 3 months of oral placebo tablets three times daily with regard to the the RMDQ
score at one-year follow-up in patients with chronic LBP and MCs type | or Il at the level of a

previously herniated disc.

For hypothesis A, the null hypothesis is that patients with MCs type | or Il at baseline in the antibiotic
group report the same RMDQ score at 1-year as patients in the placebo group.

The alternative hypothesis is that patients with MCs type | or Il at baseline in the antibiotic group
report a significantly lower RMDQ score at 1-year follow-up than patients in the placebo group.

Statistical significance is claimed if the null hypothesis is rejected on the significance level (alpha) of
0.05 (two-sided). That is, if the p-value of the null hypothesis test is less than or equal to 0.05. We
will not adjust the significance level due to the interim analysis (conducted for safety and ethical
reasons) as there was not a group-sequential design of the trial. As described in the protocol articlel,
we use the same significance level for hypothesis B and C. For hypotheses D, E and H, the significance
level will be adjusted to 0.0167 to avoid type 1 errors due to multiple testing.

Statistically significant differences of <4 RMDQ points are however not clinically relevant and will not
be used as a basis for recommending antibiotic treatment in the studied patient groups.

Analysis populations
In the following definitions of terms, the study medication refers to the medication given as part of
the study, and includes both amoxicillin and placebo. We used the following definitions of analysis

populations:
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e Intention-to-treat population is defined as all patients randomized to the given treatment.

e Per-protocol population is defined as all patients who completed the trial without any major
protocol deviations.

e Safety population is defined as all patients who took at least one tabiet of the study medication.

We will decide which analysis populations each patient belongs to in advance of database locking.

Trial population
The following summaries will be presented in a flow diagram:

The number of days recruiting, the number of patients screened, the number of patients included
and randomised, the number of screened patients not included, and the reason for non-inclusion.
The number of, if any, ineligible patients who were randomised will be reported, with reasons for
ineligibility. The flow diagram will also show separately lost to follow-up, withdrawal from follow-up
and discontinuation of the intervention, all reported for each treatment arm and with timing and
respective reasons.

Baseline patient characteristics

Patients will be described with respect to age, gender, BMI, smoking, educational level, comorbidity
(Functional Comorbidity Index®), presence of leg pain, NRS-leg pain (0-10), subjective health
complaints, emotional distress (Hopkins Symptom Check List-25), Fear-avoidance beliefs
questionnaire (FABQ), symptom-specific well-being, duration of back pain, physically heavy work,
compensated work injury or sick leave, level(s) with both Modic Change and previously herniated
disc, and concomitant medication use, separately for the two treatment groups (see Table 1).
Continuous variables will be summarized by mean and SD in case of normal distribution and median
and interquartile range (difference between 75" and 25™ quantiles) in case of skewed distribution.
Categorical variables will be summarized by numbers and percentages. We will not perform any test
of statistical significance, but rather note the potential clinical importance for outcome of any
baseline imbalance between the treatment groups.

Compliance and Protocol Deviations
Compliance is defined as the percent of pills that the patient has taken out of the planned number of

pills:

% compliance = (number of pills taken / 300)*100%. The number and % of patients taking less than
80% of the prescribed treatment will be presented in table 2. Noncompliance was defined after the
publication of the study protocol (but prior to analysis) as taking less than 80%" of the prescribed

pills.
Compliance less than 95% but more than 80% is defined as minor protocol deviation.
Compliance less than 80% is defined as major protocol deviation.

Pause of study medication (both treatment groups) or intake of antibiotics (in the placebo group) will
also be considered as minor or major protocol deviation, as reported in Table 5 — Protocol deviations.
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Any back surgery performed at any time point between baseline and 1-year follow up is defined as
major protocol deviation. Any other treatment for back pain, which was initiated at any time point
between baseline and 1-year follow up, is defined as minor protocol deviation.

The number and % of patients with one or more protocol deviations will be reported separately for
minor and major protocol deviations in table 2. No formal statistical testing will be performed on
differences between the treatment groups in any calculations on compliance or protocol deviations.

Analysis

Primary analysis

(See Main objective) In the primary analysis we will assess the effect of amoxicillin versus placebo on
RMDQ at 1-year follow-up in the ITT population using ANCOVA with RMDQ score at 1 year as
dependent variable adjusted for baseline RMDQ score and the stratification variables in the
randomization (modic study group and former surgery for disc herniation). This analysis deviates
from the initial protocol, as we find this analysis more correct and in accordance with guidelines®.
Missing RMDQ values will be imputed. We will first perform a mean imputation of RMDQ at any
timepoint in those cases where less than 30% of the questions are missing and secondly a multiple
imputation in those cases where more than 30% of the questions are missing at any timepoint. The
multiple imputation model will use predictive mean matching. We will impute both RMDQ and LBP
intensity at baseline, 3 months, 6 months, 9 months and 12 months, ODI and index EQ5D-5L score at
baseline, 3 months and 12 months, using age, leg pain (NRS 0-10), comorbidity (Functional
Comorbidity Index), fear avoidance, emotional distress, physical work load, former surgery for disc
herniation, study center, Modic type group and treatment group as predictors in the imputation
model. The imputation model can be reduced if the imputation does not converge. The mean
imputation implies a proportional recalculation of the item. If for instance a patient has scored 12 at
RMDQ at baseline, but only answered 18 (out of 24) questions, the mean imputation will impute the
value 16 =(12/18) *24. Fifty imputations will be performed® and the imputation model will include
the same patients who are included in the analysis. The imputation will only be performed once and
then used for all further analysis on the RMDQ-score.

For sample size calculations, we considered a between-group difference of 4 points on the RMDQ as
the smallest clinically relevant difference. However, since our study is designed to detect the smallest
clinically relevant difference separately in each Modic type group, it may detect a smaller and
clinically irrelevant difference in the total sample. Hence, statistically significant differences of < 4
RMDQ points will not be used as a basis for recommending antibiotic treatment in the studied

patient groups.

Secondary analysis

Modic types

(See Secondary objective (SO 1)) We will analyze the effect of amoxicillin versus placebo on RMDQ at
1-year follow-up in the ITT population separately in patients with type | and patients with type ||
MCs, using ANCOVA with RMDQ at 1 year as dependent variable adjusted for baseline value of
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RMDQ and the stratification variable (except modic type). We will impute missing values of RMDQ
using the same imputed values as for the primary analysis {main objective).

Analysis of Key supportive objectives

Oswestry Disability Index

(See Key clinical supportive objectives (KSOs) and exploratory objectives) The effect of amoxicillin
versus placebo on ODI at 1-year follow-up will be analyzed in the ITT population, using ANCOVA with
OD! at 1 year as dependent variable adjusted for baseline value of ODI. ODI has an inbuilt mechanism
of handling missing values as the ODI score is calculated using the proportion of items answered.
However, if more than 30% of items are not answered, the ODI score will be viewed as missing. it will
then be imputed using the same imputed data as for the primary analysis. The imputation will only
be performed once and then used for all further analysis on the ODI-score.

LBP intensity

(See Key clinical supportive objectives (KSOs) and exploratory objectives) The effect of amoxicillin
versus placebo on LBP intensity at 1-year follow-up will be analyzed in the ITT population, using
ANCOVA with LBP intensity at 1 year as dependent variable adjusted for baseline value of LBP
intensity. LBP intensity is defined as a mean of three 0—10 NRS scores; current LBP, the worst LBP
within the last 2 weeks, and the usual/mean LBP within the last 2 weeks. Missing values of LBP
intensity will be imputed using the same imputed data as for the primary analysis. The imputation
will only be performed once and then used for all further analysis on the LBP intensity.

Health-related quality of life

The effect of amoxicillin versus placebo on health-related quality of life at 1-year follow-up will be
evaluated in the ITT population, using ANCOVA with EQ5D-5L at 1 year as dependent variable
adjusted for baseline value of EQ5D-5L. In this analysis, we will use index values for EQ5D-5L, which
are calculated using a crosswalk value set from the UK population. Missing values of EQ5D-5L will be
imputed using the same imputed data as for the primary analysis. We intend to impute index values,
but if the pattern of missingness follows an item non-response, we will consider imputing on item
score level ’. The imputation will only be performed once and then used for all further analysis on the

EQ5D index values.

Analysis of exploratory objectives

Adverse Events

(See Key clinical supportive (KSOs) and exploratory objectives) We will report the incidence of
adverse events (AEs) and serious adverse events (SAEs) from inclusion to 1-year follow-up in the two
intervention groups in the safety population, according to Consort guidelines on reporting of harms
in randomized trials ®. An SAE is defined as: “Any untoward medical occurrence that at any dose
results in; death, is immediately life-threatening, requires in-patient hospitalization or prolongation
of existing hospitalization, results in persistent or significant disability or incapacity, is a congenital
abnormality or birth defect, or is an important medical event that may jeopardize the subject or may
require medical intervention to prevent one of the outcomes listed above”. Recurrences of the same
event in the same individual will be reported as only one event. Adverse events are recorded from

10
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baseline to 1-year follow-up and will be coded at all follow-up times (0,1,2,3 and 12 months) using
the Common Terminology Criteria for Adverse Events (CTCAE) Version 4.0 in accordance with

medDRA-coding.

We will calculate, separately for each treatment group, the number and percentage of patients with

1) one or more AEs, 2) one or more grade 2 AEs, 3) SAE or grade 3-4 toxicity and 4) symptoms of
diarrhea, abdominal pain, rash, candida infection {see Table 3 - Adverse Events). For each of these
four categories of events/symptoms, we will also report the number with possible/probable/definite
(versus unrelated/unlikely) relationship to treatment. For all these calculations we will only present
events/symptoms descriptively without any formal statistical testing.

We will also display in a histogram, for each treatment group, the number of AEs per person
categorized by severity grade. Example of a histogram:

60

NOIGH : Antibiotika Grade 1
persons cn
20 # Antibiotika Grade 2
30 W Antibiotika SAE or grade
3-4 toxicity
20 Placebo Grade 1
10 "',‘ i Placebo Grade 2
|
o Ll i EERRE

® Placebo SAE or grade 3-4

1 2 3 4 5 -
toxicity

No of Adverse Events

Further analyses

Responder analyses
We will compare proportions of patients with > 75%, > 50% and > 30% reduction in RMDQ_score from

baseline to 1-year follow-up between treatment groups using chi-square tests and reporting number
needed to treat (NNT) with 95% CI. We will also present Cumulative distribution function of absolute
change in RMDQ from baseline to 1-year with 95% Cl for each treatment group, as recommended by
NIH Task Force on Research Standards for Chronic Low Back Pain® (See this reference for details ).

Linear mixed-effects (LME) models
We will estimate the following linear mixed-effects models:

11
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We will use linear mixed-effects models for the ITT population with RMDQ as dependent variable, an
interaction term between time and intervention group, treating time as a categorical variable. We
will analyse LME models for the ITT population with LBP intensity as a dependent variable (with a
total of 17 time points), with an interaction term between time and intervention group, treating time
as a categorical variable. All LME model specifications will be selected using the Aikaike’s Information

Criterion.

We will consider doing, but not necessarily report, a similar LME analysis of the other key supportive
objectives (ODI and EQ5D) in a similar manner as the LME models of RMDQ.

Further analysis to be considered, but not necessarily reported
We will consider doing, but not necessarily report, responder analysis of repeated measures and
analysis of time to effect with percentiles:

Responder analysis of repeated measures

Based on the LME models described above, we will consider doing, but not necessarily report,
responder analysis of repeated measures of both RMDQ (at baseline, 3,6,9 and 12 months) and LBP
intensity (at baseline, weekly during the treatment period, and at 3, 6, 9 and 12 months) with three
different definitions of treatment responders: >30% improvement of outcome at each time point
compared to baseline; >50% improvement of outcome at each time point compared to baseline;
>75% improvement of outcome at each time point compared to baseline.

We will use a generalized linear mixed models (GLMM) with treatment responder as dependent
variable, an interaction term between time and intervention group, treating time as a categorical
variable adjusted for baseline values and with a random intercept.

Time to effect with percentiles

Based on the LME models described above, we will consider doing, but not necessarily report,
analyses to estimate time to effect with Cl. We will use the same definition of treatment responder
as in the responder analysis of repeated measures above, for RMDQ and LBP intensity. We will define
a 'Time to treatment response’ (Tag, Tsg and Tys) for each category of treatment response as the first
time (measured in days) a subject is a treatment responder and the subject stays a treatment
responder for the rest of the follow-up time in the study (i.e. there are no point in time after the
‘time to treatment response’ where the subject is not a treatment responder). We will calculate for
each treatment group the mean values for Taq, Tsq and T,5 with 25" and 75% percentiles, and compare
each value between the treatment groups with a Mann-Whitney U test.

Blinding:

To assess patients’ blinding to treatment allocation, patients are asked post treatment {100 days
after start of treatment) and at 1-year follow-up to report which study medicine they think that they
received (antibiotics/placebo/unsure). If they respond ‘unsure’, the patients are forced to reply
whichever of antibiotics or placebo they find most likely they received. We will calculate the number

12



Statistical Analysis Plan for clinical outcomes in the AIM-study —v 1.0

of patients reporting ‘antibiotics’, ‘placebo’ or ‘unsure’ for each treatment group (see Table 4 —
Response to blinding question) and Bang’s blinding index™.

Sensitivity analyses

The following analyses will be performed to assess the impact of key assumptions or variations of the

primary outcome.

problem/scenario

: Protocol violation

Baseline differences
in variables strongly
correlated to
outcome

] Covariaie due to
multicenter trial

study center.

VR T P e g A Ay
'J_‘.il"-i"_"x'{-‘i.i-'-'-- R N 8% =0 e

Per-protocol analysis
Analysis of the effect of the intervention on
RMDQ at 1 year using ANCOVA adjusted for
baseline RMDQ in the per protocol
population

Analysis of the effect of the intervention on
RMDQ at 1 year for the ITT population using
ANCOVA adjusted for baseline RMDQ and
variables with clinically relevant baseline
differences (known predictors for LBP **3)

e Age

e LBP intensity

e NRS leg pain (0-10)

e Comorbidity

e Fear-avoidance

e Emotional distress

e Physical work load

e Compensated work injury or sick

leave

- Analysis of the effect of the intervention on

RMDQ at 1 year for the ITT population using
ANCOVA adjusted for baseline RMDQ, and
the stratification variables in the
randomization (modic study group and
former surgery for disc herniation), and

13

__Spinal manipulation, efc).

T N R
Motivation '

A lack of effect of the
intervention on the primary
outcome could be due to too
many participants in the
amoxicillin group who did not |
complete treatment, or that
patients in the placebo group
had co-interventions outside
the study protocol (e.g.
exercise, multidisciplinary
rehabilitation, antibiotics,

Baseline differences in key
variables that are known to
predict outcome could occur
by chance despite the
randomized setup, and could
possibly impact on effect [
estimates.

There might be aspects in
treatment given to
participants that are [
particular for one or more
study center, which could
influence the outcome.
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Analyses in case of effect of treatment on the primary outcome and evidence

of unsuccessful blinding

In case of suspected unsuccessful blinding and effect of treatment on the primary outcome, defined
as a statistically significant difference of more than 4 points of RMDQ between the estimates in the
primary analysis, we consider no statistical test able to estimate what the treatment effect would
have been if there had been more successful blinding. Furthermore, the perceived treatment
allocation could be caused by both the treatment group and the outcome, and hence be a collider on
the causal pathway between the treatment and the outcome. Hence, adding the patients’ responses
for perceived treatment allocation as a covariate in the analysis could induce bias. For this reason, no
such analysis will be performed. In case of evidence of treatment effect in the primary analysis and
evidence of possible unsuccessful blinding, we will discuss how side effects and treatment response
may have influenced the patients’ responses about perceived treatment group, and how the results
of the study may be interpreted. A logistic regression analysis may be performed using patients’
responses about treatment group at 1-year (placebo/uncertain vs antibiotic) as a dependent variable,
and the following independent variables:

1. Treatment group (dichotomous variable)
2. Number of adverse reactions which are attributed to a possible, probable or definite relation
to treatment effect
3. Improved symptoms, defined as more than 30% drop in RMDQ from baseline to 3 months
follow-up and from baseline to 12 months follow-up.
We will also consider doing, but not necessarily present, probability density graphs of RMDQ-score at

1-year follow up across patients in the three patient responses about treatment group and allocated
treatment sub-groups (see example in figure 3 in this reference).
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Tables

Table 1 ~ Baseline Characteristics
Amoxicillin Placebo
(n=) (n=)

Age

Gender

BmMi

Smoking- no. (%)

Educational level

Comorbidity

Presence of leg pain

NRS-leg pain, 0-10, mean (SD)
Subjective health complaints |-
Emotional distress, 1-4, mean (SD) ¢
FABQ physical activity, 0-24, mean (SD) >
FABQ work, 0-42, mean (SD) »
Symptom specific well-being, 1-5, mean (SD) 1]
Duration of back pain
Physically heavy work {%)
Compensated work injury or sick leave (%)
Level of Modic Change and previous disc
herniation - no. {%)

L1/L2

L2/L3

L3/L4

La/Ls

L5/s1
Concomitant medication use

Analgesics for back pain — no.

Opioids for back pain - no.

e Emotional distress (Hopkins Symptom Checklist-25)
P> Fear-avoidance beliefs Questionnaire
9 Symptom specific well-being (5-point Likert scale)
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Table 2 - Primary and Secondary Outcomes

Variable

Amoxicillin

(n=)

Placebo

(n=)

Estimated differences between

Intervention groups

RmMDQt
baseline
3 months
6 months
9 months
12 months
oDit
baseline
3 months
12 months
LBP 9
intensity
baseline
3 months
6 months
9 months
12 months
EQ-5D |
baseline
3 months
12 months
Days with
sick leave
baseline
3 months
12 months
Global
perceived
effect
Patient
satisfaction
Non-
compliance
Minor
protocol
deviation
Major
protocol
deviation

Mean
change
from
baseline

Overalt
mean
{C195%)

No of
partici-
pants

No of
partici-
pants

Qverall
mean
(€195%)

Mean
change
from
basellne

No of
partici-
pants

Crude P- Adjusted
difference  Value dlfferenc
{95% C1) e*

(95% CI)

p-
Value

1t Roland Morris Disability Questionnaire. Pain and disability measure, ranges from 0 to 24, with a lower score indicating

less severe pain and disability.
¥ Oswestry Disability Index. Measure of functional capacity that range from 0 to 100. It is based on a scale of 0-5 on 10

topics. These scores are summed and then multiplied by two to obtain the index score.

9 NRS back pain. A mean of three Numeric Rating Scales; current low back pain, worst low back pain within the last 2
weeks, and usual/mean low back pain within the last 2 weeks

| Health related quality of life scores (EuroQoL -5D). Measured on 5 dimensions: mobility, self-care, usual activities,
pain/discomfort and anxiety/depression, with a score 1-5 on each dimension. These values are converted to a single

summary index by applying a standardized formula that attaches weights to each of the levels in each dimension, giving a
score from -0.59 to 1.0 (higher scores indicate a higher quality of life).
*Adjusted for baseline value

16



Statistical Analysis Plan for clinical outcomes in the AIM-study — v 1.0

Table 3 - Adverse Events

Adverse Event Amoxicillin Placebo

(n=) (n=)

21 adverse event — no. of patients (%)
Unrelated/unlikely only
Possible /probable/definite, any

21 grade 2 (or higher) adverse event — no. of patients (%)
Unrelated/unlikely only
Possible /probable/definite, any

21 serious adverse event — no. of patients (%)

Unrelated/unlikely only

Possible /probable/definite, any
Reported symptoms or events — no. of patients (%)
Abdominal pain
Diarrhea
Rash
Vaginal Candida infection
Oral Candida infection

Any patient with both 'Unrelated/unlikely' and ‘Possible/probable/definite’' adverse events will be counted in the group
'Possible/probable/definite’, 'Unrelated/unlikely' and 'Possible/probable/definite' is summed up in their respective title
lines above.
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Table 4 — Response to blinding question

Amoxicillin (n=

)

Placebo (n=)

Antibiotics
Placebo
Unsure

Table 5 — Protocol deviations due to pause of study medication or other antibiotic

treatment

Antibiotic group

Placebo group

A pause of study medication for more than 2
continuous days but less than 2 weeks WITHOUT
other relevant* antibiotic treatment in that period

Minor protocol
deviation

A pause of study medication for 2 continuous weeks
or more WITHOUT other relevant* antibiotic
treatment in that period

Major protocol
deviation

Relevant* antibiotic treatment for less than 4
continuous weeks (at any time from baseline to 1-
year)

Minor protocol
deviation

Relevant* antibiotic treatment for 4 continuous
weeks or more (at any time from baseline to 1-year)

Major protocol
deviation

*Antibiotic treatment with pharmacokinetic and pharmacodynamics properties considered to make

the treatment likely to affect a P.acne discitis
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